Random mutagenesis using degenerate oligodeoxyribonucleotides.
An efficient method for random mutagenesis was applied to a 75-bp target sequence. The mutational changes in the target region are introduced by the technique of oligodeoxyribonucleotide(oligo)-directed, site-specific mutagenesis using mixtures of degenerate oligos. These are designed in such a way that they carry with a high probability randomly distributed substitutions, which are introduced into the oligos by utilizing appropriate concentrations of all four nucleotide precursors during each chain elongation step. These mixtures of degenerate oligos were hybridized to the appropriate M13-hybrid ss-template and then extended in vitro using PolIk. In order to avoid any bias artificially created by the Escherichia coli mismatch repair system, homoduplex molecules were synthesized in vitro according to the method of Taylor et al. [Nucleic Acids Res. 13 (1985) 8765-8785]. After transformation of the appropriate E. coli host, M13 plaques were randomly analysed by DNA sequencing. Using appropriate preparations of template DNA and oligos we attained mutagenesis efficiencies in the range of 20-50%. The analysis of 85 different mutants revealed that the distribution of the mutations is random and that all expected substitutions occur with about the same probability.